Mechanistic studies of human molybdopterin synthase reaction and characterization of mutants identified in group B patients of molybdenum cofactor deficiency.
Biosynthesis of the molybdenum cofactor involves the initial formation of precursor Z, its subsequent conversion to molybdopterin (MPT) by MPT synthase, and attachment of molybdenum to the dithiolene moiety of MPT. The sulfur used for the formation of the dithiolene group of MPT exists in the form of a thiocarboxylate group at the C terminus of the smaller subunit of MPT synthase. Human MPT synthase contains the MOCS2A and MOCS2B proteins that display homology to the Escherichia coli proteins MoaD and MoaE, respectively. MOCS2A and MOCS2B were purified after heterologous expression in E. coli, and the separately purified subunits readily assemble into a functional MPT synthase tetramer. The rate of conversion of precursor Z to MPT by the human enzyme is slower than that of the eubacterial homologue. To obtain insights into the molecular mechanism leading to human molybdenum cofactor deficiency, site-specific mutations identified in patients showing symptoms of molybdenum cofactor deficiency were generated. Characterization of a V7F substitution in MOCS2A, identified in a patient with an unusual mild form of the disease, showed that the mutation weakens the interaction between MOCS2A and MOCS2B, whereas a MOCS2B-E168K mutation identified in a severely affected patient attenuates binding of precursor Z.